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(54) Transmission of quality information for high speed packet data communication mode 



(57) A HSDPA type mobile communication system 
includes a base station and a mobile station. The base 
station sets the uplink control channel with the mobile 
station to transmit a pilot signal. The mobile station 
measures a reception quality of the pilot signal to trans- 
mit the quality information to the base station using the 
uplink quality control channel. The base station per- 



forms transmission control of data for the mobile station 
using the quality information. The mobile station is set 
to perform control of starting and stopping transmission 
of the quality information so that the quality information 
is transmitted only as required. Therefore, power con- 
sumption in the mobile station can be reduced, interfer- 
ence wave power in the uplink can be reduced, and ca- 
pacity of the uplink can be increased. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates generally to a 
mobile communication system, a communication con- 
trol method, a base station and a mobile station to be 
used in the same. More particularly, the invention relates 
to a mobile communication system, a communication 
control method, a base station and a mobile station to 
be used in the same suitable for use in High Speed 
Downlink Packet Access (HSDPA) system for high 
speed data transmission in downlink from the base sta- 
tion to the mobile station. 

Description of the Related Art 

[0002] A study has been made for a high speed down- 
link packet access (HSDPA) system of this kind in Third 
Generation Partnership Project (3GPP). In the HSDPA 
system, a High Speed-Physical Downlink Shared Chan- 
nel (HS-PDSCH) is used for downlink (DL) transmission 
from the base station to the mobile station. The HS-PD- 
SCH is adapted for data transmission. One HS-PDSCH 
is shared by a plurality of mobile stations by sharing in 
time (time sharing). 

[0003] In the HSDPA system, for controlling data 
transmission from the base station to the mobile station, 
an uplink Dedicated Physical Control Channel (DPCH) 
and an uplink High Speed-Dedicated Physical Control 
Channel (HS-DPCCH) are set between the base station 
and a plurality of mobile stations, respectively. The up- 
link (UL) DPCH is used for transmitting a control infor- 
mation, such as data transmission timing information 
and so forth from the mobile station to the base station. 
On the otherhand, UL HS-DPCCH is used for transmis- 
sion of Acknowledge/Negative Acknowledge (ACK/ 
NACK) information of Hybrid-Automatic Repeat request 
(HARQ) (meaning of which will be discussed later) and 
quality information to the base station by the mobile sta- 
tion. 

[0004] Here : quality means a quality (Ec/lo: [energy 
per chip/interference wave power per unit frequency]) 
of a Common Pilot Channel (CPICH) signal. 
[0005] However, in such a conventional HSDPA sys- 
tem, in order to continue setting of UL DPCH and UL 
HS-DPCCH after initiation of setting of the HS-PDSCH, 
a large number of mobile stations which are unneces- 
sary to transmit quality information, namely a large 
number of mobile stations not performing packet recep- 
tion set HS-DPCCH to make UL interference power sig- 
nificant. Furthermore, a capacity of uplink radio channel 
is significantly limited. 

[0006] Furthermore, since the mobile station continu- 
ously transmit the quality information, power consump- 
tion becomes significant to shorten operation period of 



a battery. Also, since the base station performs trans- 
mission of the quality information at a predetermined 
timing and a predetermined interval, the base station 
cannot receive the quality information at the timing 
5 transmitting data to the mobile station. 

SUMMARY OF THE INVENTION 

[0007] It is an object of the present invention to pro- 
10 vide a mobile communication system, a communication 
control method, a mobile station and a base station to 
be used in the same, which can reduce power consump- 
tion of the mobile station. 

[0008] Another object of the present invention is to 
*5 provide a mobile communication system, a communica- 
tion control method, a mobile station and a base station 
to be used in the same, which can reduce interference 
wave power in uplink and whereby increase capacity of 
uplink. 

20 [0009] According to the first aspect of the present in- 
vention, mobile communication system comprises: 

a base station; and 
a mobile station, 
25 the base station transmitting a downlink signal; 

the mobile station setting an uplink control channel 
with the base station, measuring a reception quality 
of the downlink signal, transmitting a quality infor- 
mation depending upon the reception quality using 
30 the uplink control channel, 

the base station performing transmission control of 
data to the mobile station using the quality informa- 
tion, 

the base station including means for transmitting 
55 data transmission notice to the mobile station by 
setting a downlink control channel with the mobile 
station, and 

the mobile station including means for starting 
transmission of the quality information to the base 
40 station at a given internal in response to the data 
transmission notice while the uplink control channel 
is set. 

[0010] According to the second aspect of the present 
45 invention, a mobile communication system comprises: 

a base station; and 
a mobile station, 

the base station transmitting a downlink signal; 
50 the mobile station setting an uplink control channel 
with the base station, measuring a reception quality 
of the downlink signal, transmitting a quality infor- 
mation depending upon the reception quality using 
the uplink control channel, 
55 the base station performing transmission control of 
data to the mobile station using the quality informa- 
tion, 

the mobile station including means for transmitting 
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the quality information at a given interval in re- 
sponse to reception of data, and means for trans- 
mitting a indication information indicating on trans- 
mission of the quality information using the uplink 
control channel. 5 

[0011] According to the third aspect of the present in- 
vention, a mobile communication system comprises: 

a base station; and 
a mobile station, 

the base station transmitting a downlink signal: 
the mobile station setting an uplink control channel 
with the base station, measuring a reception quality 
of the downlink signal, transmitting a quality infor- 
mation depending upon the reception quality using 
the uplink control channel, 

the base station performing transmission control of 
data to the mobile station using the quality informa- 
tion. 

the base station including means for notifying a 
threshold value to the mobile station by setting 
downlink control channel, and 
the mobile station including means for controlling 
transmission of the quality information to the base 
station at a given interval in response to a result of 
comparison of the threshold value and the reception 
quality. 

[0012] According to the fourth aspect of the present 
invention, a mobile communication system comprises: 

a base station; and 
a mobile station, 

the base station transmitting a downlink signal; 
the mobile station setting an uplink control channel 
with the base station, measuring a reception quality 
of the downlink signal, transmitting a quality infor- 
mation depending upon the reception quality using 
the uplink control channel, 

the base station performing transmission control of 
data to the mobile station using the quality informa- 
tion 

the base station including means for setting a down- 
link control channel with the mobile station and 
_ transmitting a command information indicative of a 
demand of reporting of the quality information to the 
mobile station in respose to data transmission to the 
mobile station, and 

the mobile station including means for transmitting 
the quality information to the base station in re- 
sponse to the command information. 

[0013] According to the fifth aspect of the present in- 
vention, a communication control method in a mobile 
communication system including a base station and a 
mobile station, the base station transmitting a downlink 
signal, the mobile station setting an uplink control chan- 
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nel with the base station, measuring a reception quality 
of the downlink signal, transmitting a quality information 
depending upon the reception quality using the uplink 
control channel, and the base station performing trans- 
mission control of data to the mobile station using the 
quality information, 

the communication control method comprises: 

in the base station, step of transmitting data trans- 
mission notice to the mobile station by setting a 
downlink control channel with the mobile station, 
and 

in the mobile station, step of starting transmission 
of the quality information to the base station at a 
given internal in response to the data transmission 
notice while the uplink control channel is set. 

[0014] According to the sixth aspect of the present in- 
vention, a communication control method in a mobile 
communication system including a base station and a 
mobile station, the base station transmitting a downlink 
signal, the mobile station setting an uplink control chan- 
nel with the base station, measuring a reception quality 
of the downlink signal, transmitting a quality information 
depending upon the reception quality using the uplink 
control channel, and the base station performing trans- 
mission control of data to the mobile station using the 
quality information, 

the communication control method comprises: 

in the mobile station, step of transmitting the quality 
information at a given interval in response to recep- 
tion of data, and step of transmitting a indication in- 
formation indicating transmission of the quality in- 
formation using the uplink control channel. 

[001 5] According to the seventh aspect of the present 
invention, a communication control method in a mobile 
communication system including a base station and a 
mobile station, the base station transmitting a downlink 
signal, the mobile station setting an uplink control chan- 
nel with the base station, measuring a reception quality 
of the downlink signal, transmitting a quality information 
depending upon the reception quality using the uplink 
control channel, and the base station performing trans- 
mission control of data to the mobile station using the 
quality information, 

the communication control method comprises: 

in the base station, step of notifying a threshold val- 
ue to the mobile station by setting downlink control 
channel, and 

in the mobile station, step of controlling transmis- 
sion of the quality informationio the base station at 
a given interval in, response to a result of compari- 
son of the threshold value and the reception quality. 

[0016] According to the eighth aspect of the present 
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invention, communication control method in a mobile 
communication system including a base station and a 
mobile station, the base station transmitting a downlink 
signal, the mobile station setting an uplink control chan- 
nel with the base station, measuring a reception quality 
of the downlink signal, transmitting a quality information 
depending upon the reception quality using the uplink 
control channel, and the base station performing trans- 
mission control of data to the mobile station using the 
quality information, 

the communication control method comprises: 

_ in the base station , step of setting a downlinkcontrol 
channel with the mobile station and transmitting a 
command information indicative of a demand of re- 
porting of the quality information to the mobile sta- 
tion in response to data transmission to the mobile 
station, and 

in the mobile station, step of transmitting the quality 
information to the base station in response to the 
command information. 

[0017] According to the ninth aspect of the present in- 
vention, a mobile station in a mobile communication sys- 
tem including a base station and a mobile station, the 
base station transmitting a downlink signal, the mobile 
station setting an uplink control channel with the base 
station, measuring a reception quality of the downlink 
signal, transmitting a quality information depending up- 
on the reception quality using the uplinkcontrol channel, 
the base station performing transmission control of data 
to the mobile station using the quality information, 
the mobile station comprises: 

means for setting a downlink control channel with 
the base station and receiving a data transmission 
notice from the base station; and 
means for starting transmission of the quality infor- 
mation to the base station at a given internal in re- 
sponse to the data transmission notice while the up- 
link control channel is set. 



ing the uplink control channel. 

[0019] According to the eleventh aspect of the present 
invention, a mobile station in a mobile communication 

5 system including a base station and a mobile station, 
the base station transmitting a downlink signal, the mo- 
bile station setting an uplink control channel with the 
base station, measuring a reception quality of the down- 
link signal, transmitting a quality information depending 

10 upon the reception quality using the uplink control chan- 
nel, the base station performing transmission control of 
data to the mobile station using the quality information, 
the mobile station comprises: 

'5 means for setting a downlink control channel with 
the base station and receiving a threshold value 
from the base station; and 

means for controlling transmission of the quality in- 
formation to the base station at a given interval in 
20 response to a result of comparison of the threshold 
value and the reception quality. 

[0020] According to the twelfth aspect of the present 
invention, a mobile station in a mobile communication 

25 system including abase station and a mobile station, the 
base station transmitting a downlink signal, the mobile 
station setting an uplink control channel with the base 
station, measuring a reception quality of the downlink 
signal, transmitting a quality information depending up- 

30 on the reception quality using the uplink control channel, 
the base station performing transmission control of data 
to the mobile station using the quality information, 
the mobile station comprises: 

35 means for setting a downlink control channel with 
the base station and receiving a command informa- 
tion indicative of a demand of reporting of the quality 
information in response to data transmission; and 
means for transmitting the quality information to the 

40 base station in response to the command informa- 
tion. 



[0018] According to the tenth aspect of the present in- 
vention, a mobile station in a mobile communication sys- 
tem including a base station and a mobile station, the 
base station transmitting a downlink signal, the mobile 
station setting an uplink control channel with the base 
station, measuring a reception quality of the downlink 
signal, transmitting a quality information depending up- 
on the reception quality using the uplinkcontrol channel, 
the base station performing transmission control of data 
to the mobile station using the quality information, 
the mobile station comprises: 



[0021] According to the thirteenth aspect of the 
present invention, a base station in a mobile communi- 
45 cation system including a base station and a mobile sta- 
tion, the base station transmitting a downlink signal, the 
mobile station setting an uplink control channel with the 
base station, measuring a reception quality of the down- 
link signal, transmitting a quality information depending 
50 upon the reception quality using the uplink control chan- 
nel, the base station performing transmission control of 
data to the mobile station using the quality information, 
the base station comprising: 

means for transmitting data transmission notice to 
the mobile station by setting a downlink control 
channel with the mobile station, and 
means for receiving the quality information from the 



means for transmitting the quality information at a 55 
given interval in response to reception of data; and 
means for transmitting an indication information in- 
dicating transmission of the quality information us- 
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mobile station transmitting the quality information at 
a given internal in response to the data transmission 
notice while the uplink control channel is set. 

[0022] According to the fourteenth aspect of the 
present invention, a base station in a mobile communi- 
cation system including a base station and a mobile sta- 
tion, the base station transmitting a downlink signal, the 
mobile station setting an uplink control channel with the 
base station, measuring a reception quality of the down- 
link signal, transmitting a quality information depending 
upon the reception quality using the uplink control chan- 
nel, the base station performing transmission control of 
data to the mobile station using the quality information, 
the base station comprising: 

means for receiving the quality information at a giv- 
en interval from the mobile station; and 
means for receiving an indication information indi- 
cating transmission of the quality information from 
the mobile station using the uplink control channel. 

[0023] According to the fifteenth aspect of the present 
invention, a base station in a mobile communication sys- 
tem including a base station and a mobile station, the 
base station transmitting a downlink signal, the mobile 
station setting an uplink control channel with the base 
station, measuring a reception quality of the downlink 
signal, transmitting a quality information depending up- 
on the reception quality using the uplinkcontrol channel, 
the base station performing transmission control of data 
to the mobile station using the quality information, 
the base station comprising: 

means for notifying a threshold value to the mobile 
station by setting downlink control channel; and 
means for receiving the quality information from the 
mobile station at a given interval in response to a 
result of comparison of the threshold value and the 
reception quality. 

[0024] According to the sixteenth aspect of the 
present invention, a base station in a mobile communi- 
cation system including a base station and a mobile sta- 
tion, the base station transmitting a downlink signal, the 
mobile station setting an uplink control channel with the 
base station, measuring a reception quality of the down- 
link signal, transmitting a quality information depending 
upon the reception quality using the uplink control chan- 
nel, the base station performing transmission control of 
data to the mobile station using the quality information, 
the base station comprises: 

means for setting a downlink control channel with 
the mobile station and transmitting a command in- 
formation indicative of a demand of reporting of the 
quality information to the mobile station in response 
to data transmission to the mobile station; and 
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means for receiving the quality information from the 
mobile station. 

[0025] In the operation , in a HSDPA type mobile com- 
5 munication system, in which the base station sets the 
uplink control channel with the mobile station to transmit 
a pilot signal, the mobile station measures a reception 
quality of the pilot signal to transmit the quality informa- 
tion to the base station using the uplink quality control 
10 channel, and the base station performs transmission 
control of data for the mobile station using the quality 
information, the mobile station performs control of start- 
ing and stopping transmission of the quality information 
when the uplink HS-DPCCH is setting. Namely, trans- 
it mission control of transmission of the quality information 
from the mobile station to the base station is only per- 
formed so that the quality information is transmitted only 
as required. Therefore, power consumption in the mo- 
bile station can be reduced, interference wave power in 
20 the uplink can be reduced, and capacity of the uplink 
can be increased. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 [0026] The present invention will be understood more 
fully from the detailed description given hereinafter and 
from the accompanying drawings of the preferred em- 
bodiment of the present invention, which, however, 
should not be taken to be limitative to the invention, but 
30 are for explanation and understanding only. 
[0027] In the drawings: 

Fig. 1 is a block diagram showing the preferred em- 
bodiment of a mobile station according to the 
35 present invention; 

Fig. 2 is a block diagram showing the preferred em- 
bodiment of a base station according to the present 
invention; 

Fig. 3 is a flowchart showing operation of the first 
40 embodiment of a base station according to the 
present invention; 

Fig. 4 is a flowchart showing operation of the first 
embodiment of a mobile station according to the 
present invention; 
45 Fig. 5 is an illustration for explaining the principle of 
the first embodiment; 

Fig. 6 is an illustration for explaining the principle of 
the first embodiment; 

Fig. 7 is an illustration showing examples of respec- 
so tive formats of DL DPCH and UL HS-DPCCH to be 
used in the first embodiment; 
Fig. 8 is a flowchart showing operation of the sec- 
ond embodiment of a base station according to the 
present invention; 
55 Fig. 9 is a flowchart showing operation of the sec- 
ond embodiment of a mobile station according to 
the present invention; 

Fig. 10 is an illustration for explaining the principle 
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of the second embodiment; 
Fig. 11 is a flowchart showing operation of the third 
embodiment of a base station according to the 
present invention; 

Fig. 1 2 is a flowchart showing operation of the third 
embodiment of a mobile station according to the 
present invention; 

Fig. 13 is an illustration for explaining the principle 
of the third embodiment; 

Fig. 14 is an illustration for explaining the principle 
of the third embodiment; 

Fig. 15 is an illustration showing examples of re- 
spective formats of DL DPCH and UL HS-DPCCH 
to be used in the third embodiment; 
Fig. 1 6 is a flowchart showing operation of the fourth 
embodiment of a mobile station according to the 
present invention; 

Fig. 17 is an illustration for explainingthe principle 
of the fourth embodiment; 

Fig. 18 is an illustration for explaining the principle 
of the fourth embodiment; 

Fig. 1 9 is a flowchart showing operation of the fifth 
embodiment of a mobile station according to the 
present invention; ~ 

Fig. 20 is an illustration for explaining the principle 
of the fifth embodiment; 

Fig. 21 is a flowchart showing operation of the sixth 
embodiment of a base station according to the 
present invention; 

Fig. 22 is a flowchart showing operation of the sixth 
embodiment of a mobile station according to the 
present invention; 

Fig. 23 is an illustration for explaining the principle 
of the sixth embodiment; 

Fig. 24 is an illustration showing examples of re- 
spective formats of DL DPCH and UL HS-DPCCH 
to be used in the sixth embodiment; 
Fig. 25 is a flowchart showing operation of the sev- 
enth embodiment of a base station according to the 
present invention; 

Fig. 26 is a flowchart showing operation of the sev- 
enth embodiment of a mobile station according to 
the present invention; 

Fig. 27 is an illustration for explaining the principle 
of the seventh embodiment; 
_ Fig. 28 is an illustration showing examples of re- 
spective formats of DL DPCH and UL HS-DPCCH 
to be used in the seventh embodiment; 
Fig. 29 is a flowchart showing operation of the 
eighth embodiment of a mobile station according to 
the present invention; and 

Fig. 30 is an illustration for explaining the principle 
of the eighth embodiment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0028] The present invention will be discussed here- 



inafter in detail in terms of the preferred embodiments 
of the present invention with reference to the accompa- 
nying drawings. In the following description, numerous 
specific details are set forth in order to provide a thor- 
5 ough understanding of the present invention. It will be 
obvious, however, to those skilled in the art that the 
present invention may be practiced without these spe- 
cific details. 

[0029] Fig. 1 is a block diagram showing one embod- 
10 iment of a basic construction of a mobile station accord- 
ing to the present invention, and Fig. 2 is a block diagram 
showing one embodiment of a base station according 
to the present invention. 

[0030] Referring to Fig. 1 , a received wave from an 

is antenna is supplied to a receiving portion 12 via a du- 
plexer (DUP) 11 and is demodulated therein. A demod- 
ulated output is separated into a user information and a 
control information by a channel separator 13. Among 
the control information, downlink (DL) dedicated physi- 

20 cal control channel (DPCH) or DPCCH is detected by a 
DPCCH detecting portion 14 and is then supplied to a 
transmission control portion 15. The transmission con- 
trol portion 15 makes analysis of DL DPCCH. When it 
is necessary to transmit the quality information to the 

25 base station, a switch 17 is turned ON to supply a result 
of detection in a Common Pilot Channel (CPICH) de- 
tecting portion 16 to a power measuring portion 1 8. 
[0031 ] On the other hand, when the transmission con- 
trol portion 15 makes analysis of DL DPCCH and thus 

30 makes judgment that transmission of the control infor- 
mation, such as quality information or the like to the base 
station is not necessary, the uplink is released. CPICH 
is detected by the CPICH detecting portion 16. When 
the switch 17 is ON, measurement of a received power 

35 is performed by a power measuring portion 1 8. The re- 
sult of measurement is supplied to the transmission con- 
trol portion 15. In the transmission control portion 15, 
the control information, such as quality information or 
the like to be transmitted to the base station is generated 

40 to supply to a combining portion 1 9. The combining por- 
tion 1 9 then generates a transmission information. 
[0032] Here, the quality information means reception 
quality (Ec/lo: [energy per chip/interference wave power 
per unit frequency]). The transmission information is 

45 transmitted to the base station via DUP 11 bybeingsup- 
plied to the transmitting portion 20 and modulated there- 
in. 

[0033] Referring to Fig. 2, a reception wave from the 
antenna is input to~a receiving portion 22 via a duplexer 

50 (DUP) 21 and is processed for demodulation and so 
forth. Then, the processed reception wave is supplied 
to a received information separating portion 23. In the 
received information separating portion 23, a user infor- 
mation and various control information are separated. 

55 The control information is output to a transmission con- 
trol portion 24. In the transmission control portion 24, a 
user data of the mobile station, in which a transmission 
power is determined on the basis of the quality informa- 



6 



BNSDOCID: <EP 1304900A2 I > 



11 



EP 1 304 900 A2 



12 



tion as the control information supplied from the infor- 
mation separating portion 23, and control information to 
be notified to the mobile station, are generated to be 
supplied to a combining portion 25. In the combining 
portion 25, a transmission information is generated. The 
transmission information is supplied to the transmitting 
portion 26 and is processed for modulation and so forth 
to be transmitted to the mobile station via the DUP 21 . 
[0034] Next, operation of the shown embodiment will 
be discussed hereinafter in detail with reference to Figs. 
3 to 7. 

[0035] Fig. 3 is a flowchart showing a processing op- 
eration to be performed in the base station, in which 
processing operation of the base station to perform pre- 
liminary notice of data transmission and end notice of 
data transmission is realized. On the other hand, Fig. 4 
is a flowchart showing operation of the mobile station, 
in which processing operation of the mobile station to 
perform reporting of quality information for the base sta- 
tion and releasing process for quality control channel is 
realized. 

[0036] In the shown embodiment, after receiving the 
preliminary notice of data transmission transmitted by 
the base station, the mobile station transmits the quality 
information and receives the end notice of data trans- 
mission. Thereafter, since the mobile station stops 
transmission of the quality information, battery opera- 
tion period of the mobile station can be expanded. Fur- 
thermore, upon stopping transmission of the quality in- 
formation, uplink quality control channel is released, on- 
ly a part of mobile stations among a large number of 
mobile stations set UL HS-DPCCH to reduce uplink in- 
terference power and to increase capacity of the uplink 
radio channel. 

[0037] Referring to Fig. 3, the base station makes 
judgment whether the packet data demanded by the 
mobile station arrives to own station (S1). When the 
packet data arrives, a packet schedule of data to be 
transmitted to the mobile station is checked to perform 
preliminary notice of data transmission to the mobile sta- 
tion by using downlink dedicated physical control chan- 
nel (DL DPCH) (S2). Arrival of the packet data to own 
station means that data demanded by the mobile station 
are stored in a buffer of the base station from information 
provider. One example of the information provider is 
WEB server. Next, upon transmission of the packet da- 
ta, a check is performed whether the packet data to be 
transmitted is the final packet data to be transmitted to 
the mobile station (S3). If the packet data is the final 
packet data, the end notice of data transmission is per- 
formed to the mobile station using the dedicated physi- 
cal control channel (DL DPCH) (S4). 
[0038] Referring to Fig. 4, the mobile station checks 
whether the packet data is demanded or not (S101). If 
demanded, the channel for communication with the 
base station or a base station control unit is established 
in order to communicate the user information and the 
control information (S102). Next, the mobile station 



makes judgment whether the preliminary notice of data 
transmission is received from the base station (S103). 
If the preliminary notice is received, the quality informa- 
tion is transmitted to the base station (S 1 04) . Next, judg- 

5 ment is made whether the end notice of data transmis- 
sion is received from the base station (S105). If the end 
notice is received, check is performed whether the pack- 
et data is newly received or not (S1 06). If it is confirmed 
that the new packet data is not generated for a prede- 

10 termined period (S107), the set uplink (hereinafter UL) 
HS-DPCH is released (S108). 

[0039] Figs. 5 and 6 show conceptual illustration of 
principle of the first embodiment. In HSDPA system, in 
order to control data transmission from the base station 

is to the mobile station, UL DPCH and UL HS-DPCCH are 
set. In the shown embodiment, since the control data of 
UL DPCH is used in transmission control of the quality 
information, UL DPCH is not illustrated in the drawings. 
[0040] Fig. 5 shows a manner of transmission of the 

20 quality information with a given interval from the prede- 
termined timing after reception of the preliminary notice 
of data transmission by the mobile station. In the shown 
embodiment (even in other embodiment), the interval of 
transmission is set constant at 3 TTI (Transmission Time 

25 Interval). However, upon implementation, the interval 
can be either constant or variable . Fig. 6 shows a man- 
ner of stopping transmission of quality information after 
reception of the end notice of data transmission by the 
mobile station. In the shown embodiment, while trans- 

30 mission of the quality information is stopped by releas- 
ing the UL HS-DPCCH, it is also possible to realize stop- 
ping of transmission of the quality information by making 
transmission power smaller. 

[0041] Examples of respective formats of DL DPCH 

35 (Dedicated Physical Channel) for transmitting the pre- 
liminary notice of data transmission and UL HS-DPCCH 
(High Speed-Dedicated Physical Control Channel) for 
transmitting the quality information are shown in Fig. 7. 
DL DPCH consists of DPCCH and DPDCH (Dedicated 

40 Physical Data Channel). DL DPCH includes a transmis- 
sion power control (TPC) information, TFCI (Transport 
Format Combination Indicator), a pilot signal (dedicat- 
ed) and the user data. TFCI is information indicative of 
number of transport channels multiplexed on a recep- 

45 tion frame of the uplink DPDCH and information of trans- 
port format used by each transport channel. In the 
shown embodiment of the present invention, a part of a 
region of TFCI is used as a bit for preliminary notice of 
data transmission. A DL common channel may also be 

50 used in replace of DL DPCH. 

[0042] The UL HS-DPCCH is the uplink control chan- 
nel used for transmission of quality information ACK/ 
NACK of HARQ. In the format of the shown embodi- 
ment, content of data is varied per 1TTI in sequential 

55 order of quality information, ACK/NACK of HARQ and 
othercommunication data. Here, HARQ indicates a sys- 
tem for inspection of received symbol by the mobile sta- 
tion for judgment whether re-transmission is to be re- 
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quested or not. Upon success of reception, ACK is 
transmitted. 

[0043] Next, discussion will be given for the second 
embodiment of the present invention. In the former first 
embodiment, while the base station issues end notice 
of data transmission at step S4 of the flowchart in Fig. 
3, the end notice is not issued in the second embodi- 
ment. In the second embodiment, when the mobile sta- 
tion makes judgment that the final packet data is re- 
ceived, reporting of the quality information is stopped. 
In the shown embodiment, after reception of the prelim- 
inary notice of data transmission transmitted by the base 
station, the mobile station transmits the quality informa- 
tion. After reception of the final packet data, the mobile 
station stops transmission of the quality information. 
Thus, battery operation period of the mobile station can 
be expanded. Furthermore, upon stopping transmission 
of the quality information, since uplink quality control 
channel is released, only a part of mobile stations 
among a large number of mobile stations set UL 
HS-DPCCH to reduce uplink interference power and to 
increase capacity of the uplink radio channel. 
[0044] Fig. 8 is a flowchart showing operation of the 
base station, in which S4 is eliminated from the flowchart 
shown in Fig. 3. Namely, the control information to be 
notified to the mobile station is only preliminary notice 
of the data transmission. Fig. 9 is a flowchart showing 
operation of the mobile station, in which step S105 in 
the flowchart of the first embodiment shown in Fig. 4 is 
modified to step S111 . Namely, after transmission of the 
quality information (S104) : judgment is made whether 
the final packet data is received (S111). If the final pack- 
et data is received, judgment is made whether new 
packet data is demanded or not (S106). 
[0045] Fig. 10 is a conceptual illustration showing the 
principle of the second embodiment of the present in- 
vention. Fig. 10 shows a manner of stopping transmis- 
sion of the quality information by the mobile station after 
ending reception of all packet data. In the shown em- 
bodiment, transmission of quality information is stopped 
by releasing UL HS-DPCCH. However, it is also possi- 
ble to realize stopping of transmission of the quality in- 
formation by making transmission power small. 
[0046] Next, discussion will be given for the third em- 
bodiment of the present invention. In the former two em- 
bodiments, at step S1 03 of the flowchart of Fig. 9, judg- 
ment is made whether the preliminary notice of data 
transmission is received from the base station by the 
mobile station, the preliminary notice of data transmis- 
sion is not issued in the third embodiment. At the same 
time of transmission of the quality information, indicator 
information (hereinafter referred to as Feedback Indica- 
tor) indicative of transmission of the quality information 
is transmitted. By transmitting the Feedback Indicator 
by the mobile station, the base station may make judg- 
ment that the quality information is transmitted by the 
mobile station. 

[0047] In the shown embodiment, the mobile station 



transmits the quality information at a predetermined tim- 
ing from setting of channel with the base station and ter- 
minates transmission of the quality information after re- 
ceiving the final packet data. Therefore, battery opera - 
5 tion period of the mobile station can be expanded. Fur- 
thermore, upon stopping transmission of the quality in- 
formation, uplink quality control channel is released, on- 
ly a part of mobile stations among a large number of 
mobile stations set UL HS-DPCCH to reduce uplink in- 
fo terference power and to increase capacity of the uplink 
radio channel. Furthermore, since Feedback Indicator 
is transmitted upon transmission of the quality informa- 
tion, the base station can certainly receive the quality 
information. 

15 [0048] Fig. 1 1 is a flowchart showing operation of the 
base station, in which step S2 is eliminated from the 
flowchart of the second embodiment shown in Fig. 8. 
Namely, the base station does not issue notice of the 
control information to the mobile station. Judgment is 

20 made wheth er the packet data demanded by the mobile 
station is arrived or not (S1). If the packet data arrives, 
data is transmitted to the mobile station according to a 
scheduling. Then, judgment is made whether the packet 
data to be transmitted is the final packet or not (S3). If 

25 the packet data to be transmitted is the final packet, 
process is terminated. 

[0049] Fig. 12 is a flowchart showing operation of the 
mobile station, in which the process in step S1 03 of flow- 
chart of the second embodiment shown in Fig. 9 is mod- 

30 if ied to step S1 21 , and the process in step S1 04 of flow- 
chart of the second embodiment shown in Fig. 9 is mod- 
ified to step S1 22. Namely, waiting a predetermined pe- 
riod after setting channel with the base station (S121), 
the mobile station transmits the Feedback Indicator and 

35 transmission quality information simultaneously (S1 22). 
[0050] Figs. 13 and 14 are conceptual illustration of 
the principle of the shown embodiment. UL DPCH and 
UL HS-DPCCH may be set in code multiplexing or in 
time sharing. Fig. 13 shows a condition where the mo- 

40 bile station transmits the quality information at a prede- 
termined interval starting from a predetermined timing, 
and the quality information and the Feedback Indicator 
are transmitted simultaneously. In the shown embodi- 
ment, immediately after reception of the quality informa- 

45 tion by the base station, the packet data is continuously 
transmitted to the mobile station. However, it is also pos- 
sible to provide a given delay for the transmission initi- 
ation timing, and to transmit the packet data in discon- 
tinuous manner. 

so [0051] Fig. 1 4 shows a manner of stopping transmis- 
sion of the quality information after completion of all 
packet data by the mobile station. Since transmission of 
the quality information is stopped, transmission of the 
Feedback Indicator to be transmitted simultaneously 

55 with the quality information is also stopped. In the shown 
embodiment, while transmission of the quality informa- 
tion is stopped by releasing the UL HS-DPCCH, it is also 
possible to realize stopping of transmission of the quality 
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information by making transmission power small. 
[0052] Fig. 15 shows respective formats of UL 
HS-DPCCH for transmitting the quality information and 
UL DPCCH for transmitting Feedback Indicator. 
UL-DPCCH is the same as the first embodiment of Fig. 
7. DL DPCH includes a pilot signal (individual), TFCI, a 
feedback information (FBI) and a transmission power 
control (TPC). In the shown embodiment, a part of a re- 
gion of FBI is used as bit for Feedback Indicator. It is 
also possible to use UL common channel in place of UL 
DPCH. 

[0053] Next, discussion will be given forthe fourth em- 
bodiment of the present invention. The fourth embodi- 
ment is established by combination of the processes of 
the first embodiment and the third embodiment. Namely, 
the base station issues the preliminary notice of data 
transmission and end notice of data transmission to the 
mobile station. Upon reporting of the quality information, 
the mobile station transmits the Feedback Indicator, si- 
multaneously 

[0054] In the shown embodiment, after receiving pre- 
liminary notice of data transmission transmitted by the 
base station, the mobile station transmits the quality in- 
formation. On the other hand, after reception of the end 
notice of data transmission, the mobile station termi- 
nates transmission of the quality information. Thus, bat- 
tery operation period of the mobile station can be ex- 
panded. Furthermore, upon stopping transmission of 
the quality information, uplink quality control channel is 
relased, only a part of mobile stations among a large 
number of mobile stations set UL HS-DPCCH to reduce 
uplink interference power and to increase capacity of the 
uplink radio channel. In addition, since Feedback Indi- 
cator is transmitted upon transmitting the quality infor- 
mation, the base station can certainly receive the quality 
information. 

[0055] Operation of the base station in the shown em- 
bodiment is the same as that of the first embodiment 
illustrated in Fig. 3. Fig. 16 is a flowchart showing oper- 
ation of the mobile station of the shown embodiment, in 
which the process in step S121 of flowchart of the third 
embodiment shown in Fig. 1 2 is modified to step S1 31 , 
and the process in step S1 1 0 of flowchart of the second 
embodiment shown in Fig. 12 is modified to step S132. 
Namely, after setting channel (S1 02), the mobile station 
makes judgment whether the preliminary notice of data 
transmission is received from the base station (S131). 
If received, the mobile station transmits Feedback Indi- 
cator and the quality information simultaneously (S1 22). 
Next, judgment is made whether the end notice of data 
transmission is received from the base station (S132), 
if received, judgment is made whether new packet data 
is demanded or not (S106). 

[0056] Figs. 1 7 and 1 8 show conceptual illustration of 
the principle of the shown embodiment. Fig. 17 shows 
the condition where the quality information is transmit- 
ted at the predetermined interval from the predeter- 
mined timing after reception of the preliminary notice of 



data transmission by the mobile station, and the quality 
information and Feedback Indicator are transmitted si- 
multaneously. Fig. 18 shows the manner of stopping 
transmission of the quality information after reception of 

5 the end notice of data transmission by the mobile sta- 
tion. Transmission of the quality information is stopped, 
then transmission of the Feed back Indicator which is 
transmitted simultaneously with the quality information, 
is also stopped. In the shown embodiment, UL 

10 HS-DPCCH is released to stop quality information. 
However, it is also possible to stop the transmission of 
the quality information by making the transmission pow- 
er smaller. 

[0057] Next, discussion will be given for the fifth em- 
's bodimentof the present invention. In the former four em- 
bodiments, the base station issues the end notice of da- 
ta transmission at step S4 of the flowchart shown in Fig. 
3. However, the fifth embodiment does not issue the end 
notice. In the fifth embodiment, the mobile station stops 
20 reporting of the quality information when the mobile sta- 
tion receives the final packet data, 
[0058] In the shown embodiment, after receiving the 
preliminary notice of data transmission transmitted by 
the base station, the mobile station transmits the quality 
25 information. Also, after receiving the final packet data, 
the mobile station stops transmission of the quality in- 
formation. Thus, battery operation period of the mobile 
station can be expanded. Furthermore, upon stopping 
transmission of the quality information, uplink quality 
30 control channel is released, only a part of mobile sta- 
tions among a large number of mobile stations set UL 
HS-DPCCH to reduce uplink interference power and to 
increase capacity of the uplink radio channel. Further- 
more, since Feedback Indicator is transmitted upon 
35 transmission of the quality information, the base station 
can certainly receive the quality information. It should 
be noted that the operation of the base station in the 
shown embodiment is the same as that shown in the 
flowchart of the second embodiment shown in Fig. 8. 
40 [0059] Fig. 1 9 shows a flowchart, in which step S1 32 
of the flowchart of Fig. 16 is modified to step S141. 
Namely, after transmitting the Feedback Indicator and 
the quality information to the base station simultaneous- 
ly (S122), judgment is made whether the final packet 
^5 data is received or not (S141). If the final packet data is 
received, judgment is made whether new packet data is 
not demanded (S106). 

[0060] Fig. 20 is a conceptual illustration showing the 
principle of the shown embodiment. Fig. 20 shows a 

50 manner for stopping transmission of quality information 
after completion of reception of all packet data in the 
mobile station, and a manner for stopping transmission 
of the Feedback Indicator simultaneously with stopping 
transmission of the quality information. In the shown em- 

55 bodiment, while transmission of the quality information 
is stopped by releasing the UL HS-DPCCH, it is also 
possible to realize stopping of transmission of the quality 
information by making transmission power smaller. 
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[0061] Next, the sixth embodiment of the present in- 
vention will be discussed. The base station transmits a 
threshold value for making the mobile station transmit 
the quality information to the mobile station as the con- 
trol information. The mobile station measures own qual- 5 
ity information. When the reception quality is in excess 
of the threshold value, the quality information is report- 
ed. At this time, the Feedback Indicator is also transmit- 
ted simultaneously with the quality information. 
[0062] In the shown embodiment, the mobile station 10 
transmits the quality information at a predetermined tim- 
ing after setting channel with the base station. Also, after 
receiving the final packet data, the mobile station stops 
transmission of the quality information .Thus, battery op- 
eration period of the mobile station can be expanded. 15 
Furthermore, upon stopping transmission of the quality 
information, uplink quality control channel is released, 
only a part of mobile stations among a large number of 
mobile stations set UL HS-DPCCH to reduce uplink in- 
terference power and to increase capacity of the uplink 20 
radio channel. Furthermore, since the Feedback Indica- 
tor is transmitted upon transmission of the quality infor- 
mation, the base station can certainly receive the quality 
information. Furthermore, since the quality information 
is reported when the reception quality of the mobile sta- 25 
tion is greater than or equal to the threshold value, high 
speed packet transmission service with low error ratio 
can be performed. 

[0063] Fig. 21 is a flowchart showing operation of the 
base station. In the base station, processing operation 30 
for setting the threshold value for making the mobile sta- 
tion transmit the quality information is realized. Fig. 22 
is a flowchart showing operation of the mobile station. 
When the reception quality becomes greater than or 
equal to the threshold value based on the threshold val- 35 
ue received from the base station, processing operation 
of the mobile station for transmitting the quality informa- 
tion to the base station is realized. 
[0064] Referring to Fig. 21 , the base station sets the 
threshold value P of the reception quality, an offset AP 40 
for adjusting the threshold value and a threshold value 
N of number of mobile stations as initial values to trans- 
mit to respective mobile stations (S201 ). Next, the qual- 
ity information is received from respective mobile sta- 
tions (S202). Then, judgment is made whether the 45 
number of mobile stations which report the reception 
quality, is greater than N (S203). If the number of the 
responded mobile stations is greater than N, the quality 
information of the mobile station having Nth reception 
quality from the best quality is set as new threshold val- so 
ue P for transmitting the increased threshold value P to 
respective station so that number of the responded mo- 
bile station becomes N. (S204). On the other hand, if 
number of the responded mobile stations is less than N, 
P - A P is set as new threshold value P to transmit to 55 
respective mobile stations (S205). 
[0065] Thus, since the number of the mobile stations 
which report the quality information to the base station 



is controlled to be the predetermined value N, only a part 
of mobile stations having high reception quality among 
a large number of mobile stations set UL HS-DPCCH. 
Lowering of uplink interference wave power becomes 
possible to increase capacity of the uplink radio channel. 
[0066] Fig. 22 is a flowchart established by modifying 
step S122 of the flowchart of the third embodiment 
shown in Fig. 1 2 to steps S 1 51 and S1 52. Namely, when 
establishing setting of the channel with the base station, 
the mobile stations wait for expiration of the predeter- 
mined period (S121). Then, the reception quality is 
measured (S151). Then, judgment is made whether the 
reception quality is higher than the threshold value P no- 
tified from the base station (S152). If the reception qual- 
ity is higher than or equal to the threshold value P, the 
Feedback Indicator and the quality information are 
transmitted simultaneously (S122). 
[0067] Fig. 23 is a conceptual illustration showing the 
principle of the shown embodiment. Fig. 23 shows a 
manner wherein the mobile station compares the recep- 
tion quality and the threshold value P to transmit the 
quality information and the Feedback Indicator to the 
base station at a given interval when the quality infor- 
mation is greater than or equal to the threshold value. 
As shown in Fig. 23, initially, since the reception quality 
is lower than the threshold value P, the quality informa- 
tion is not reported. After elevating the reception quality 
to be higher than or equal to the threshold value P, the 
reception quality is reported from the mobile station to 
the base station. 

[0068] In the shown embodiment, the threshold value 
is determined as illustrated by the flowchart of Fig. 21 . 
However, the threshold value may be determined in var- 
ious other ways. For example, the threshold value may 
be determined by the base station control unit. Alterna- 
tively, a given value is subtracted from an average value 
of the reception equality of ail mobile stations respond- 
ing to the base station to set as the threshold value. 
[0069] Figr24~shows respective formats of DL DPCH 
transmitting the threshold value information, 
HS-DPCCH transmitting the quality information and UL 
DPCCH transmitting the Feedback Indicator. In the 
shown embodiment of the present invention, a part of 
the region of TFCI is used for transmitting the threshold 
value information P. The common channel may be used 
instead of DL DPCH. UL HS-DPCCH and UL DPCCH 
are the same as the third embodiment shown in Fig. 15. 
[0070] Next, the seventh embodiment of the present 
invention will be discussed. In the shown embodiment, 
the base station transmits command information (here- 
inafter referred to as Request Indicator) demanding re- 
port of quality information of data to the mobile station. 
When the mobile station continuously receives the Re- 
quest Indicator in ON state for a predetermined number 
of times (hereinafter Non times), the quality information 
is transmitted to the base station by UL HS-DPCCH. On 
the other hand, when the mobile station continuously re- 
ceives the Request Indicator in OFF state for a prede- 
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termined number of times (hereinafter Noff times), 
transmission of the quality information is stopped. 
[0071] In the shown embodiment, since the mobile 
station receives the Request Indicators transmitted from 
the base station to judge start and stop of transmission 5 
of the-quality information, the mobile station may trans- 
mit the quality information only as required by the base 
station. Therefore, battery operation period of the mo- 
bile station can be expanded. Furthermore, upon stop- 
ping transmission of the quality information, uplink qual- 
ity control channel is released, only a part of mobile sta- 
tions among a large number of mobile stations set UL 
HS-DPCCH to reduce uplink interference power and to 
increase capacity of the uplink radio channel. 
[0072] In the shown embodiment, number of times of 
Non and Noff are set by the base station control unit 
which controls the base stations to be notified to the mo- 
bile stations from the base station upon setting DL DP- 
CH. In the shown embodiment, it is set Non = 1 time and 
Noff = 5 times. By setting Non < Noff, the mobile station 
can quickly report the quality information when the base 
station requires the quality information. Even when the 
base station transmits the Request Indication in ON 
state but the mobile station receives the Request Indi- 
cator in OFF state by low receiving condition, probability 
of causing reception failure sequentially is low to suc- 
cessfully prevent erroneous stopping of reporting of the 
quality information. 

[0073] By an operation shown in Fig. 25, the process- 
ing operation of the base station for setting ON and OFF 
of the Request Indicator can be realized. On the other 
hand, by an operation shown in Fig. 26, the processing 
operation of the mobile station for starting and stopping 
transmission of the quality information on the basis of 
the Request Indicator received from the base station 
can be realized. 

[0074] Referring to Fig. 25, as initial state, the base 
station sets the Request Indicator OFF (S1 1 ). Next, the 
base station makes judgment whether the packet data 
demanded by the mobile station arrives at its own sta- 
tion or not (S11). If the packet data arrives the packet 
schedule for transmitting data to the mobile station is 
checked (S13). On the basis of the result of checking, 
check is performed whether the packet data is sched- 
uled to transmit to the mobile station within the prede- 
termined period (S14). If the transmission is scheduled, 
the Request Indicator is set ON (S15). If the transmis- 
sion is not scheduled, the Request Indicator is set OFF 
(S1 6). That is, the Request Indicator is set ON/OFF ac- 
cording to presence or no-presence of the schedule of 
the transmission. After setting the Request Indicator, 
judgment is made whether the packet data to be trans- 
mitted is the final packet data to be transmitted to the 
mobile station (S1 7). If the packet data is the final packet 
data, the Request Indicator to be transmitted to the mo- 
bile station is set OFF (S18). That is, the Request Indi- 
cator is set OFF according to the transmission of the 
final packet data. 



[0075] Fig. 26 shows a process, in which step S103 
of the process shown in the flowchart of the second em- 
bodiment shown in Fig. 9 is modified to steps S1 61 and 
162. Namely, after setting the channel (S102), the mo- 
bile station makes judgment whether the Request Indi- 
cator is received in ON state (S161). If ON, the quality 
information is transmitted to the base station (S104). If 
OFF, judgment is made whether Request Indicator in 
OFF state is sequentially received for five times or more 
(S162). If less than five times, the quality information is 
transmitted to the base station (S104). 
[0076] Fig. 27 is a conceptual illustration showing a 
principle of the shown embodiment. Fig. 27 shows the 
manner for transmitting the quality information to the 
base station at the predetermined interval when the Re- 
quest Indicator in ON state is received and the Request 
Indicator in OFF state is received less than five times. 
Moreover, when the Request Indicator in OFF state is 
received for five times or more, manner for stopping 
transmission of quality information is shown in Fig. 27. 
Fig. 28 shows respective formats of DL DPCH transmit- 
ting the Request Indicator and UL HS-DPCCH transmit- 
ting the quality information. In the shown embodiment 
of the present invention, a part of a region of TFCI is 
used as a bit for preliminary notice of data transmission. 
A DL common channel may also be used in replace of 
DL DPCH. UL HS-DPCCH is the same as the first em- 
bodiment shown in Fig. 7. 

[0077] Next, discussion will be given for the eighth 
embodiment of the present invention. The shown em- 
bodiment transmits the Feedback Indicator simultane- 
ously with transmission of the quality information in the 
seventh embodiment. In the shown embodiment, the 
mobile station receives the Request Indicators transmit- 
ted by the base station to judge start and stop of trans- 
mission of the quality information. Therefore, the mobile 
station may transmit the quality information only when 
the base station requires. As the result, battery opera- 
tion period of the mobile station can be expanded. Fur- 
thermore, upon stopping transmission of the quality in- 
formation, uplink quality control channel is released, on- 
ly a part of mobile stations among a large number of 
mobile stations set UL HS-DPCCH to reduce uplink in- 
terference power and to increase capacity of the uplink 
radio channel. Furthermore, since the Feedback Indica- 
tor is transmitted upon transmission of the quality infor- 
mation , the base station can certainly receive the quality 
information . It should be noted that operation of the base 
station is the same as the process of the preceding sev- 
enth embodiment illustrated in the flowchart of Fig. 25. 
[0078] The process shown in Fig. 29 modifies the 
process at step S104 in Fig.29 to step S171. Namely, 
the Feedback Indicator and the transmission quality in- 
formation are transmitted simultaneously (S171). Fig. 
30 is a conceptual illustration showing the principle of 
the shown embodiment. In Fig. 30, UL DPCCH is added 
to the timing chart shown in Fig. 27. When the mobile 
station transmits the quality information, the Feedback 
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Indicator is transmitted simultaneously. 
[0079] It should be noted that process of flowcharts 
showing operation of the base station and the mobile 
station in respective of the foregoing embodiments may 
be preliminarily stored in a storage medium as a proce- 
dure. Then , the procedure stored in the storage medium 
may be loaded on a computer for execution. 
[0080] As set forth above, with the present invention, 
the following effects can be obtained. The first effect is 
to expand operation period of the battery for smaller 
power consumption in the mobile station. The reason is 
that stop control of transmission of the quality informa- 
tion to the base station is performed in the mobile sta- 
tion, and, in conjunction therewith, measurement of the 
reception quality of the pilot signal can be stopped. 
[0081] The second effect is to reduce interference 
wave power of the uplink (UL) to increase capacity of 
the uplink radio channel. The reason is that transmission 
period ratio of UL HS-DPCCH can be reduced signifi- 
cantly. 

[0082] The third effect is that the base station can re- 
ceive the quality information from the mobile station at 
a timing, at which the quality information is needed. The 
reason is that UL HS-DPCCH is set only as needed in 
order to make the mobile station transmit the quality in- 
formation. 

[0083] Although the present invention has been illus- 
trated and described with respect to exemplary embod- 
iment thereof, it should be understood by those skilled 
in the art that the foregoing and various other changes, 
omission and additions may be made therein and there- 
to, without departing from the spirit and scope of the 
present invention. Therefore, the present invention 
should not be understood as limited to the specific em- 
bodiment set out above but to include all possible em- 
bodiments which can be embodied within a scope en- 
compassed and equivalent thereof with respect to the 
feature set out in the appended claims. 



Claims 

1 . A mobile communication system comprising: 

abase station; and 
a mobile station, 

said base station transmitting a downlink sig- 
nal; 

said mobile station setting an uplink control 
channel with said base station, measuring a re- 
ception quality of said downlink signal, trans- 
mitting a quality information depending upon 
said reception quality using said uplink control 
channel, 

said base station performing transmission con- 
trol of data to said mobile station using said 
quality information, 

said base station including means for transmit- 



ting data transmission notice to said mobile sta- 
tion by setting a downlink control channel with 
said mobile station, and 
said mobile station including means for starting 
5 transmission of said quality information to said 

base station at a given internal in response to 
said data transmission notice while said uplink 
control channel is set. 

to 2. A mobile communication system as set forth in 
claim 1 , wherein said mobile station includes means 
for stopping transmission of said quality information 
in response to a data transmission notice from said 
base station while said uplink control channel is set. 

15 

3. A mobile communication system comprising: 

a base station; and 
a mobile station, 
20 said base station transmitting a downlink sig- 

nal; 

said mobile station setting an uplink control 
channel with said base station, measuring a re- 
ception quality of said downlink signal, trans- 
25 mitting a quality information depending upon 

said reception quality using said uplink control 
channel, 

said base station performing transmission con- 
trol of data to said mobile station using said 

30 quality information, 

said mobile station including means for trans- 
mitting said quality information at a given inter- 
val in response to reception of data, and means 
for transmitting a indication information indicat- 

35 ing on transmission of said quality information 

using said uplink control channel. 

4. A mobile communication system as set forth in 
claim 1 , wherein said mobilestation includes means 

40 for stopping transmission of said quality information 
in response to completion of data reception. 

5. A mobile communication system comprising: 

* 5 a base station; and 

a mobilestation, 

said base station transmitting a downlink sig- 
nal; 

said mobile station setting an uplink control 
50 channel with said base station, measuring a re- 

ception quality of said downlink signal, trans- 
mitting a quality information depending upon 
said reception quality using said uplink control 
channel, 

55 said base station performing transmission con- 

trol of data to said mobile station using said 
quality information, 

said base station including means for notifying 
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a threshold value to said mobile station by set- 
ting downlink control channel, and 
said mobile station including means for control- 
ling transmission of said quality information to 
said base station at a given interval in response 
to a result of comparison of said threshold value 
and said reception quality. 

6. A mobile communication system comprising: 

a base station; and 
a mobile station, 

said base station transmitting a downlink sig- 
nal; 

said mobile station setting an uplink control 
channel with said base station, measuring a re- 
ception quality of said downlink signal, trans- 
mitting a quality information depending upon 
said reception quality using said uplink control 
channel, 

said base station performing transmission con- 
trol of data to said mobile station using said 
quality information, 

said base station including means for setting a 
downlink control channel with said mobile sta- 
tion and transmitting a command information 
indicative of a demand of reporting of said qual- 
ity information to said mobile station in re- 
sponse to data transmission to said mobile sta- 
tion, and 

said mobile station including means for trans- 
mitting said quality information to said base sta- 
tion in response to said command information. 

7. A mobile communication system as set forth in 
claim 6, wherein said base station includes means 
for transmitting a command information indicative 
of a demand for stopping reporting of said quality 
information to said mobile station in response to da- 
ta transmission to said mobile station, and 

said mobile station includes means for stop- 
ping transmission of said quality information to said 
base station in response to said command. 

8. A mobile communication system as set forth in 
claim 6, wherein said predetermined interval is var- 
iable. 

9. A communication control method in a mobile com- 
munication system including a base station and a 
mobile station, said base station transmitting a 
downlink signal, said mobile station setting an up- 
link control channel with said base station, measur- 
ing a reception quality of said downlink signal, trans- 
mitting a quality information depending upon said 
reception quality using said uplink control channel, 
and said base station performing transmission con- 
trol of data to said mobile station using said quality 



information, 

said communication control method compris- 
ing: 

5 in said base station, step of transmitting data 

transmission notice to said mobile station by 
setting a downlinkcontrol channel with said mo- 
bile station, and 

in said mobile station, step of starting transmis- 
f o sion of said quality information to said base sta- 

tion at a given interval in response to said data 
transmission notice while said uplink control 
channel is set. 

15 10. A communication control method in a mobile com- 
munication system asset forth in claim 9, which fur- 
ther comprises, in said mobile station, step of stop- 
ping the transmitting of said quality information in 
response to a data transmission notice from said 
20 base station while said uplink control channel is set. 

11. A communication control method in a mobile com- 
munication system including a base station and a 
mobile station, said base station transmitting a 

25 downlink signal, said mobile station setting an up- 
link control channel with said base station, measur- 
ing a reception quality of said downlink signal, trans- 
mitting a quality information depending upon said 
reception quality using said uplink control channel, 

30 and said base station performing transmission con- 
trol of data to said mobile station using said quality 
information, 

said communication control method compris- 
ing: 

35 

in said mobile station, step of transmitting said 
quality information at a given interval in re- 
sponse to reception of data, and step of trans- 
mitting a indication information indicating on 
40 transmission of said quality information using 

said uplink control channel. 

12. A communication control method in a mobile com- 
munication system as set forth in claim 11, which 

45 further comprises, in said mobile station, step of 
stopping transmission of said quality information in 
response to completion of data reception. 

13. A communication control method in a mobile com- 
so munication system including a base station and a 

mobile station, said base station transmitting a 
downlink signal, said mobile station setting an up- 
link control channel with said base station, measur- 
ing a reception quality of said downlink signal, trans- 
55 mitting a quality information depending upon said 
reception quality using said uplink control channel, 
and said base station performing transmission con- 
trol of data to said mobile station using said quality 
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information, 

said communication control method compris- 
ing: 

in said base station, step of notifying a thresh- 
old value to said mobile station by setting down- 
link control channel, and 
in said mobile station, step of controlling trans- 
mission of said quality information to said base 
station at a given interval in response to a result 
of comparison of said threshold value and said 
reception quality. 

14. A communication control method in a mobile com- 
munication system including a base station and a 
mobile station, said base station transmitting a 
downlink signal, said mobile station setting an up- 
link control channel with said base station, measur- 
ing a reception quality of said downlinksignal, trans- 
mitting a quality information depending upon said 
reception quality using said uplink control channel, 
and said base station performing transmission con- 
trol of data to said mobile station using said quality 
information, 

said communication control method compris- 
ing: 

in said base station, step of setting a downlink 
control channel with said mobile station and 
transmitting a command information indicative 
of a demand of reporting of said quality infor- 
mation to said mobile station in response to da- 
ta transmission to said mobile station, and 
in said mobile station, step of transmitting said 
quality information to said base station at a giv- 
en interval in response to said command infor- 
mation. 

15. A communication control method in a mobile com- 
munication system as set forth in claim 14, which 
further comprises: 

in said base station, step of transmitting a com- 
mand information indicative of a demand for 
stopping reporting of said quality Information to 
said mobile station in response to data trans- 
mission to said mobile station, and 
in said mobile station, step of stopping trans- 
mission of said quality information to said base 
station in response to said commend. 

16. A communication control method in a mobile com- 
munication system as set forth in claim 14, wherein 
said predetermined interval is variable. 

17. A mobile station in a mobile communication system 
including a base station and a mobile station, said 
base station transmitting a downlink signal, said 



mobile station setting an uplink control channel with 
said base station, measuring a reception quality of 
said downlink signal, transmitting a quality informa- 
tion depending upon said reception quality using 
5 said uplink control channel, said base station per- 
forming transmission control of data to said mobile 
station using said quality information, 
said mobile station comprising: 

means for setting a downlink control channel 
with said base station and receiving a data 
transmission notice from said base station; and 
means for starting transmission of said quality 
information to said base station at a given in- 
tervalin response to said data transmission no- 
tice while said uplink control channel is set. 

1 8. A mobile station in a mobile communication system 
as set forth in claim 17, which further comprises 
means for stopping transmission of said quality in- 
formation in response to a data transmission notice 
from said base station while said uplink control 
channel is set. 

19. A mobile station in a mobile communication system 
including a base station and a mobile station, said 
base station transmitting a downlink signal, said 
mobile station setting an uplink control channel with 
said base station, measuring a reception quality of 
said downlink signal, transmitting a quality informa- 
tion depending upon said reception quality using 
said uplink control channel, said base station per- 
forming transmission control of data to said mobile 
station using said quality information, 

said mobile station comprising: 

means for transmitting said quality information 
at a given interval in response to reception of 
data; and 

means for transmitting a indication information 
indicating on transmission of said quality infor- 
mation using said uplink control channel. 

20. A mobile station in a mobile communication system 
as set forth in claim 1 9, wherein said mobile station 
includes means for stopping transmission of said 
quality information in response to completion of da- 
ta reception. 

21 . A mobile station in a mobile communication system 
including a base station and a mobile station, said 
base station transmitting a downlink signal, said 
mobile station setting an uplink control channel with 
said base station, measuring a reception quality of 
said downlink signal, transmitting a quality informa- 
tion depending upon said reception quality using 
said uplink control channel, said base station per- 
forming transmission control of data to safd mobile 
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station using said quality information, 
said mobile station comprising: 

means for setting a downlink control channel 
with said base station and receiving a threshold 
value from said base station; and 
means for controlling transmission of said qual- 
ity information to said base station at a given 
interval in response to a result of comparison 
of said threshold value and said reception qual- 
ity. 

22. A mobile station in a mobile communication system 
including a base station and a mobile station, said 
base station transmitting a downlink signal, said 
mobile station setting an uplink control channel with 
said base station, measuring a reception quality of 
said downlink signal, transmitting a quality informa- 
tion depending upon said reception quality using 
said uplink control channel, said base station per- 
forming transmission control of data to said mobile 
station using said quality information, 

said mobile station comprising: 

means for setting a downlink control channel 
with said base station and receiving a com- 
mand information indicative of a demand of re- 
porting of said quality information in response 
to data transmission; and 
means for transmitting said quality information 
to said base station in response to said com- 
mand information. 

23. A mobile station in a mobile communication system 
as set forth in claim 22, which further comprises: 

means for receiving a command information in- 
dicative of a demand for stopping reporting of 
said quality information from said base station 
in response to data transmission; and 
means for stopping transmission of said quality 
information to said base station in response to 
said commend. 

24. A mobile station in a mobile communication system 
as set forth in claim 22, wherein said predetermined 
interval is variable. 

25. A base station in a mobile communication system 
including a base station and a mobile station, said 
base station transmitting a downlink signal, said 
mobile station setting an uplink control channel with 
said base station, measuring a reception quality of 
said downlink signal, transmitting a quality informa- 
tion depending upon said reception quality using 
said uplink control channel, said base station per- 
forming transmission control of data to said mobile 
station using said quality information, 



said base station comprising: 

means for transmitting data transmission notice 
to said mobile station by setting a downlinkcon- 
5 trol channel with said mobile station, and 

means for receiving said quality information 
from said mobile station transmitting said qual- 
ity information at a given interval in response to 
said data transmission notice while said uplink 
*o control channel is set. 

26. A base station in a mobile communication system 
including a base station and a mobile station, said 
base station transmitting a downlink signal, said 

'5 mobile station setting an uplink control channel with 
said base station, measuring a reception quality of 
said downlink signal, transmitting a quality informa- 
tion depending upon said reception quality using 
said uplink control channel, said base station per- 
20 forming transmission control of data to said mobile 
station using said quality information, 
said base station comprising: 

means for receiving said quality information at 
25 a given interval from said mobile station; and 

means for receiving a indication information in- 
dicating on transmission of said quality informa- 
tion from said mobile station using said uplink 
control channel. 

30 

27. A base station in a mobile communication system 
including a base station and a mobile station, said 
base station transmitting a downlink signal, said 
mobile station setting an uplink control channel with 

35 said base station, measuring a reception quality of 
said downlink signal, transmitting a quality informa- 
tion depending upon said reception quality using 
said uplink control channel, said base station per- 
forming transmission control of data to said mobile 
^0 station using said quality information, 
said base station comprising: 

means for notifying a threshold value to said 
mobile station by setting downlink control chan- 
45 nel; and 

means for receiving said quality information 
from said mobile station at a given interval in 
response to a result of comparison of said 
threshold value and said reception quality. 

so 

28. A base station in a mobile communication system 
including a base station and a mobile station, said 
base station transmitting a downlink signal, said 
mobile station setting an uplink control channel with 

55 said base station, measuring a reception quality of 
said downlink signal, transmitting a quality informa- 
tion depending upon said reception quality using 
said uplink control channel, said base station per- 
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forming transmission control of data to said mobile 
station using said quality information, 
said base station comprising: 

means for setting a downlink control channel 5 
with said mobile station and transmitting a com- 
mand information indicative of a demand of re- 
porting of said quality information to said mobile 
station in response to data transmission to said 
mobile station; and 10 
means for receiving said quality information 
from said mobile station. 

29. A base station in a mobile communication system 
as set forth in claim 28, which further comprises 15 
means for transmitting a command information in- 
dicative of a demand for stopping reporting of said 
quality information to said mobile station in re- 
sponse to data transmission to said mobile station. 



30. A base station in a mobile communication system 
as set forth in claim 28, wherein said predetermined 
interval is variable. 
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(57) A HSDPA type mobile communication system 
includes a base station and a mobile station. The base 
station sets the uplink control channel with the mobile 
station to transmit a pilot signal. The mobile station 
measures a reception quality of the pilot signal to trans- 
mit the quality information to the base station using the 
uplink quality control channel. The base station per- 



forms transmission control of data for the mobile station 
using the quality information. The mobile station is set 
to perform control of starting and stopping transmission 
of the quality information so that the quality information 
is transmitted only as required. Therefore, power con- 
sumption in the mobile station can be reduced, interfer- 
ence wave power in the uplink can be reduced, and ca- 
pacity of the uplink can be increased. 
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